Background: The role of science in guiding interventions and programs and contributing to progress in achieving global targets is undeniable. In public health nutrition, biological research in the past century focused largely on single nutrients and provided the basis for addressing nutritional deficiencies. This focus has now expanded to consider evidence including, but not limited, to knowledge about food, diet, behavior, context, and culture. The complex double burden of malnutrition will need to be addressed through a wider lens that appreciates the multiple and interrelated facets that underpin it. Summary: Despite the acknowledged importance of translational research in improving nutritional outcomes, significant gaps remain in the process leading from science to practice. This article sheds light on 2 examples that demonstrate this, namely, anemia and stunting. Further, much work is still required to translate the current evidence base into effective actions that result in impact at scale, pointing toward the need for more implementation research in nutrition. Key Messages: While discoveries may take time to surface and implementers are impatient to address the challenge at hand, it is essential to identify and de-ploy the best available evidence while continuously advancing the evidence base, and to seek the right balance between action and inaction.
Translating Science into Practice
Translational research can be defined as the "process of applying knowledge from basic biology and clinical trials to techniques and tools that address critical medical needs" [1] . This type of research specifically enhances the adoption of evidence-based practices in real-world settings to reach broad populations. The conversion of conclusive research into practice must be at the core of the nutrition community's quest to improve nutrition outcomes. In public health nutrition, biological research in the past century largely focused on single nutrients and provided the basis for addressing nutritional deficiencies. However, this focus has now expanded to consider a broader body of evidence. In fact, we increasingly understand what constitutes nutrition
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All rights reserved. This is an Open Access article licensed under the terms of the Creative Commons Attribution 3.0 IGO License (CC BY 3.0 IGO)https://creativecommons.org/licenses/by/3.0/igo/#). Usage, distribution and reproduction in any medium or format, even for commercial purposes, is permitted, provided the original work is properly cited. Ann Nutr Metab 2019;75:144-148 DOI: 10.1159/000503675 and health using knowledge about food, diet, behavior, and socioeconomics, and we are even starting to appreciate the biology of emotional health, stress, and anxiety in pregnancy as a predictor of child development and long-term health outcomes. Addressing the emerging multiple burden of malnutrition (undernutrition, overweight/obesity, and micronutrient deficiencies) requires such an approach as it depends on in-depth understanding of context and of complex biology to inform comprehensive strategies that integrate nutrition across sectors (e.g., health, agriculture, WASH, education, social protection).
Translational research also refers to the transfer of knowledge to the development of evidence-based guidelines [2] . More precisely, it involves how knowledge of biology can be translated into effective interventions to address malnutrition in all its forms, and how scientists can align their research with policy makers' priorities to ensure that biological evidence is translated into coherent policies. One way of doing so is through the issue of technical guidelines or systematic reviews by relevant institutions and/or expert groups, which serve as a facilitator or catalyst for evidence uptake at policy and program level. Additionally, international and national events can serve as platforms for dialogue and knowledge-sharing between the scientific community, country policy makers, and implementers. Further steps to support the linkage between biology and programs should involve strategic communication between the different players; the translation of advanced biological evidence into effective interventions; the identification of "entry points" for stimulating dialogue and building trust; and proposed models of collaboration between scientists and implementers that demonstrate program progress and accelerate the attainment of specific, measurable, achievable, realistic, and time-bound goals.
Despite the abovementioned importance of biology in improving nutritional outcomes for populations, there remain significant gaps in the process leading from science to practice, one of which is apparent through the example of anemia.
The Need to Understand the Biology: The Example of Anemia
One example that reflects the nutrition community's reservations on using biological knowledge is anemia. As underlined in the 2018 Global Nutrition Report, no country is on track to meet the global target of a 50% reduction of anemia in women of reproductive age [3] . The problem appears intractable with the prevalence of anemia even in-creasing slightly from 31.6% in 2000 for girls and women aged 15-49 to 32.8% in 2016 [3] . In pregnant women, the global prevalence has decreased only slightly, from 41.6% in 2000 to 40.1% in 2016 [3] . Within the nutrition community and beyond, there is a widely prevalent misconception that anemia is mainly related to iron deficiency. Moreover, the knowledge gained over the last decade about iron biology and hepcidin in particular has not been adequately deployed. Hepcidin is the master regulator of iron homeostasis and its expression is downregulated by low iron status and active erythropoiesis and upregulated by iron overload, inflammation and/or infection. This suggests that interventions aimed at reducing inflammation and infections are probably as important as dietary interventions to effectively address anemia [4] . According to recent estimates, only 25% of preschoolers suffer from anemia due to iron deficiency and only 37% of women's anemia is due to iron deficiency, which reflects the need to uncover and address additional causes [3] . The etiology of anemia involves genetic factors (e.g., thalassemia, sickle cell disease) and nutrient deficiencies other than iron, along with infection and inflammation. Moreover, it is essential to note that for people affected by a type of anemia other than iron deficiency anemia, iron supplements and fortificants are at best ineffective and, in the worst case, may be harmful (increasing oxidative stress, feeding parasites, negatively affecting the microbiome, etc.). The etiology of anemia must therefore be understood and taken into consideration when designing interventions aimed at reducing anemia.
There are also instances where the nutrition community has steered away from evidence by oversimplifying knowledge. The Nutrition ARISE (Adding Responsive Indicators to Stunting to Expand Early Life Nutrition and Development Achievement) expert consultation held in Boston, USA, in 2018 aspired to address some of these issues for childhood stunting [5] .
The Need to Embrace Complexity: The Example of Stunting
Linear growth is strongly associated with a variety of different outcomes including, but not limited to, child development, schooling, and productivity [6] . Considering this relationship, the development community has come to focus primarily on the outcome (i.e., stunting) rather than interventions that lead to improvements in predisposing factors for stunting (e.g., sanitation, education, etc.). This has led to a narrow focus on reducing stunting in development. When firefighters come to extinguish a DOI: 10.1159/000503675 fire, they do not come to turn off the smoke detectors, but to extinguish the fire [7] . This analogy helps clarify the problem. In a sense, the predisposing factors that limit growth (i.e., the fire), such as poor micronutrient intake, repeated intestinal infections, unhealthy microbiome, and poor maternal education, may respond to nutrition interventions much faster and better than linear growth (i.e., the smoke detector) and actually have a broader impact on maternal and child nutrition, even if stunting is not the primary outcome [7] . However, interventions must be conducted with an understanding of the potential impact they may have on growth given the complex sequelae of factors promoting linear growth. Recently, a systematic analysis of 137 developing countries identified 18 key risk factors of stunting that included teenage pregnancy and short birth spacing, fetal growth restriction, preterm birth, as well as environmental factors (WASH, use of biomass fuel) being the most prominent [8] . Moreover, one important risk factor for stunting often not discussed in the nutrition community is maternal smoking [9] . Clearly, attention to stunting has brought unprecedented global support for nutrition and is an important accomplishment. Yet to maintain this momentum, the complexity of stunting needs to be acknowledged and appropriately taken into consideration when designing and rolling out policies and programs.
While the examples of anemia and stunting highlight how too much attention on the primary outcome can limit action on equally important and perhaps more pliable associated outcomes, a real shift in research and program evaluations is needed. Simply, much work is still required to translate the current evidence base into effective actions that result in impact at scale, which points toward the need for more implementation research in nutrition.
Filling the Implementation Gap: The Role of Implementation Research
The gap between what is known about efficacious interventions and what is actually achieved in real-world settings, also referred to as the "implementation gap," has spurred interest in developing and applying the science of implementation in nutrition [10] . Implementation research, a component of implementation science, is required to move from present levels to desired levels of program impact. It refers to "a variety of methods of assessment, inquiry, and formal research whose purpose is to systematically assess, build on strengths, and address potential weaknesses within and between the many factors that affect implementation or the phases of implementation" [10] . These many factors can be categorized into 5 domains, namely: the intervention, policy or innovation being implemented; the implementing organization(s); the enabling environment of policies and stakeholders; the individuals, households, and communities of interest; and the strategies and decision processes employed at various stages of the implementation process, as illustrated in Figure 1 [10] . Successfully aligning these domains through implementation research requires a culture of inquiry, learning, and response among program implementers, along with evaluation; continuity of funding for implementation research; an action-oriented mission among the research partners; and the resolution of tensions between research and program implementation [10] . The recently established Society for Implementation Science in Nutrition was formed with the aim of initiating these changes [10] .
Conclusion
The role of science in guiding interventions and programs and contributing to progress in achieving global targets is undeniable. While discoveries may take time to surface and implementers are impatient to act to address the challenges at hand, it is essential not to lose momentum and to keep progressing in the fight against all forms of malnutrition. Identifying and deploying the best available evidence while continuously advancing the overall evidence base is therefore crucial. Of course, large-scale programs without adequate evidence for potential benefits should not be rolled out, but the right balance between action and inaction must be sought [11] . Adopting a systems-thinking approach whereby the interrelated cultural and socioeconomic system, the food system, the biological system, and others can join forces to analyze data may be helpful for piloting and testing varying scenarios [12] . Additionally, different skillsets (bioinformatics, engineering, modeling) can add value and accelerate the generation of evidence [11] .
Bridging biological evidence to effective programs and implementation also requires a continuous two-way dialogue between scientists and implementers, so that the science can be implemented while remaining responsive to implementers' needs and challenges [13] . Many programs fail due to poor implementation and low coverage. It is therefore important to take advantage of evidence that is readily available, but has failed to be implemented yet and/ or failed to be adequately implemented to a point where impact can be achieved [7] . The tools to address implementation barriers are available to the research community, but commitment from programs to invest in this type of research is still lacking [14] . Finally, double duty interventions and programs ought to be integrated in a wider multisectoral framework [15] . However, to get sectors enthusiastic and engaged about nutrition is not an easy task. Specific, measurable, achievable, realistic, and time-bound outcomes that are attainable, feasible, and pragmatic need to be defined in a way that makes sense to the sectors in question. For example, poverty reduction for the social protection sector and access to healthy diets for the agricultural sector [7] .
